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ABSTRACT 



A method and system for automatically mapping areas of 
poor coverage in a cellular network uses signal quality 
information and mobile station location information. The 
system constructs a visual map that notes the locations of 
mobile stations when poor base station-mobile station com- 
munication signal quality is reported. The visual map can be 
used for identifying areas of the network that may require 
remediation to ensure suflicient network coverage. 

56 Claims, 4 Drawing Sheets 
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POOR NETWORK COVERAGE MAPPING 

This application is related to U.S. patent application Ser. 
No. 09/186623, entitled "Cell Hand-off Border Identifica- 
tion Using MS Positioning and Signal Strength Values," 
filed Nov. 6, 1998; U.S. patent application Ser. No. 
09/186624, entitled "Use of Mobile Locating and Power 
Control for Radio Network Optimization", filed Nov. 6, 
1998; and U.S. patent application Ser. No. 09/186614, 
entitled "Use of Mobile Station Positioning in Hand-Off," 
filed Nov. 6, 1998; the disclosures of which arc expressly 
incorporated herein by reference. 

BACKGROUND 

A mobile phone network conventionally consists of a 
plurality of base stations arranged in a pattern so as to define 
a plurality of overlapping cells which provide radiocoramu- 
nication support in a geographic area. Base stations are 
located so as to provide optimal coverage of the mobile 
phone service area. As shown in FIG. 1, the transmission 
pattern of a geographic arrangement of network base sta- 
tions typically looks like a honeycomb of cells. Each base 
station in the network serves a roughly circular area with a 
diameter ranging from a few hundred meters to several 
kilometers depending on population density. ITie mobile 
phone network typically only has a specified number of 
frequencies available for use by mobile subscribers. 
Therefore, to maximize use of the specified number of 
frequencies while preventing interference between adjacent 
base stations, each base station supports different frequen- 
cies than its corresponding adjacent base stations. When a 
mobile subscriber moves to the edge of a cell associated with 
a current servicing base station the mobile subscriber can be 
"handed-off" to an adjacent base station so as to enable call 
quality and signal strength to be maintained at a predeter- 
mined level. 

Occasionally, areas of inadequate network coverage exist 
within a cell, or between cells, that cannot be circumvented 
by "hand-off" to a neighboring cell. Examples of such areas 
(17, 18, 19) are shown in FIG. 1 and typically occur due to 
geographical terrain, large buildings, or poor cell tuning, for 
example. These areas of inadequate network coverage can 
impair the quality of the mobile subscriber signal, and also 
impair the ability of the network to avoid call dropping. In 
areas where the transmission level is weak, the quality of the 
phone signal will likely be degraded. Furthermore, in geo- 
graphic areas of very poor network coverage, the potential 
for call dropping exists. 

Conventionally, adequate network coverage is monitored 
through the performance of drive tests by network operator 
staff, 'lb perform this monitoring, operator staff drive 
throughout the network and conduct and record call quality 
checks. A invention al system such as TEMS (Test Mobile 
System) is used to perform the monitoring. TEMS uses 
mobiles modified with specialized software for monitoring 
parameters of the radio environment. Radio environment 
monitoring is initiated by an operator who connects the 
modified mobile to a personal computer via a standard 
RS-232 serial connection. A GPS receiver is also connected 
to the PC to provide mobile position information. Survey 
data is then compiled during the monitoring process includ- 
ing data such as the geographic locations associated with 
signal strengths, bit error rates, interference, or dropped 
calls. Post -processing of the data gathered by TEMS is 
performed in a geographical information system (GIS) that 
enables the operator to visualize survey data with different 
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colors and symbols that are indicative of status and opera- 
tion of the mobile. 

The conventional monitoring technique exemplified by 
TEMS, however, requires an inordinate amount of resources 

5 to survey the network. Such resources include extra moni- 
toring equipment, extra staff to conduct the drive tests, and 
additional staff lime to drive around and survey the network. 
Furthermore, the time delay between the actual time at 
which an inadequacy in network coverage begins to exist 

10 and the time taken to survey the network, tabulate the 
results, and implement changes in the network coverage, 
ensures a period of degraded performance to affected mobile 
subscribers. 

Accordingly, it would be desirable to provide a technique 
for monitoring a cellular network that minimizes the time 
required to delect areas of poor network coverage and which 
further minimizes the necessity of operator intervention. 

SUMMARY 

These desirable characteristics and others arc provided by 
the following exemplary embodiments of the invention. 

According to one exemplary embodiment of the invention 
a method of constructing a data representation indicating an 

25 occurrence of an event associated with a mobile station in a 
radiocommunications network is provided. The method of 
this exemplary embodiment comprises the steps of: provid- 
ing at least one parameter indicating the occurrence of an 
event associated with said mobile station; comparing said at 

3Q least one parameter with a plurality of threshold values to 
provide a comparison result; initiating a positioning request 
from said network based on said comparison result; provid- 
ing a location of said mobile station based on said position- 
ing request, wherein said location is associated with the 

35 occurrence of said event; and constructing a data represen- 
tation indicating the occurrence of said event using said 
plurality of threshold values and said location, wherein said 
data representation is coded with a value associated with at 
least one threshold value of said plurality of threshold 

40 values. 

According to a second exemplary embodiment of the 
invention a system for constructing a data representation 
indicating an occurrence of an event associated with a 
mobile station in a radiocommunications network is pro- 

45 vided. The system of this exemplary embodiment com- 
prises: means for providing at least one parameter indicating 
the occurrence of an event associated with said mobile 
station; means for comparing said at least one parameter 
with a plurality of threshold values to provide a comparison 

50 result; means for initiating a positioning request from said 
network based on said comparison result; means for pro- 
viding a location of said mobile station based on said 
positioning request, wherein said location is associated with 
the occurrence of said event; and means for constructing a 

55 data representation indicating the occurrence of said event 
using said plurality of threshold values and said location, 
wherein said data representation is coded with a value 
associated with at least one threshold value of said plurality 
of threshold values. 

60 According to a third exemplary embodiment of the inven- 
tion a method of constructing a map of events associated 
with mobile stations in a radiocommunications network is 
provided. The method of this exemplary embodiment com- 
prises the steps of:^i)»providing'^^at'^least^^one^^parameter ^ 

65 indicating the occurrence of an event associated with a 
\ mobile 'station; b) comparing said at least one 'paraM^ter 
wiih^a plurality of threshold values to provide a comparison ^ 
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result; c) ihiliatmg a positioning request froWsMd^M 
based on^aid cdmplarisbrf result; d) providing''a']6cation of^ 
saidtf^dbile stati()a bailed on said positioning request, 
where ini^s'aid'^ioeatibh is associated with the occurrence' of 
said 'event; e) constructing a data representation indicating 
the occurrence of said event using said plurality of threshold 
values and said jocalion, wherein said data representation is 
coded with a value associated with at least one threshold 
value of said plurality of threshold values; and f) selectively 
repealing steps a) through e) to construct a map of occur- 
rences of said events throughout at least a portion of said 
network. 

According to a fourth exemplary embodiment of the 
invention a system for constructing a map of events asso- 
ciated with mobile stations in a radiocommunications net- 
work is provided. The system of this exemplary embodiment 
comprises: means for providing parameters indicating the 
occurrences of events associated with a plurality of mobile 
stations; means for comparing said parameters with a plu- 
rality of threshold values to provide comparison results; 
means for initiating positioning requests from said network 
based on said comparison results; means for providing 
locations of each of said pluraHty of mobile station based on 
said positioning requests, wherein said locations are asso- 
ciated with said occurrences of events; means for construct- 
ing data representations indicating said occurrences of 
events using said plurality of threshold values and said 
locations, wherein said data representations are coded with 
a value associated with at least one threshold value of said 
plurality of threshold values; and means for constructing a 
map of said occurrences of events throughout at least a 
portion of said network. 

According to a fifth exemplary embodiment of the inven- 
tion a method of constructing a map of uplink/downlink 
signal degradation in a radiocommunications network is 
provided. The method of this exemplary embodiment com- 
prises the steps of: a) providing at least one parameter 
indicating signal degradation associated with a location of a 
mobile station; b) comparing said at least one parameter 
with a plurality of threshold values to provide a comparison 
result; c) initiating a positioning request from said network 
based on said comparison result; d) providing a location of 
said mobile station based on said positioning request; e) 
constructing a data representation indicating said signal 
degradation using said plurality of threshold values and said 
location, wherein said data representation is a)ded with a 
value associated with at least one threshold value of said 
plurality of threshold values; and f) selectively repeating 
steps a) through e) to constmct a map of signal degradation 
throughout at least a portion of said network. 

According to a sixth exemplary embodiment of the inven- 
tion a system for constructing a map of uplink/downlink 
signal degradation in a radiocommunications network is 
provided. The system of this exemplary embodiment com- 
prises: means for providing parameters indicating the signal 
degradation associated with locations of a plurality of 
mobile stations; means for comparing said parameters with 
a plurality of threshold values to provide comparison results; 
means for initiating positioning requests from said network 
based on said comparison results; means for providing said 
locations of each of said plurality of mobile stations based 
on said positioning requests; means for constructing data 
representations indicating said signal degradation using said 
plurality of threshold values and said locations, wherein said 
data representation is coded with a value associated with at 
least one threshold value of said plurality of threshold 
values; and means for constructing a map of signal degra- 
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d at ion throughout at least a portion of said network using 
said data representations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the invention will be 
understood by reading the following detailed description in 
conjunction with the drawings in which: 

FIG. 1 is a diagram of overlapping cells in a mobile phone 
network; 

FIG. 2 represents an exemplary implementation of an 
apparatus for a cellular communications system according to 
the present invention; 

FIG. 3 shows a diagram of a cellular system operating in 
accordance with exemplary embodiments of the present 
invention; 

FIG. 4 illustrates a communication diagram according to 
exemplary embodiments of the present invention; and 

FIG. 5 shows a network map indicating areas of deficient 
network coverage according to exemplary embodiments of 
the invention. 

DETAILED DESCRIPTION 

To provide some context within which to describe the 
present invention consider FIG, 2, which represents a block 
diagram of an exemplary cellular mobile radiotelephone 
system, including an exemplary base station 110 and mobile 
station 120. The base station includes a control and process- 
ing unit 130 which is connected to the MSC 140 which in 
turn is connected to the PSTN (not shown). General aspects 
of such cellular radiotelephone systems are known in the art, 
as described by U.S. Pat. No. 5,175,867 to Wejke et al., 
entitled "Neighbor- Assisted Handofif in a Cellular Commu- 
nication System" and U.S. patent application Ser. No. 
07/967,027 entitled "Multi-mode Signal Processing," which 
was filed on Oct. 27, 1992, both of which are incorporated 
in this application by reference. 

The base station 110 handles a plurality of voice channels 
through a voice channel transceiver 150, which is controlled 
by the control and processing unit 130. Also, each base 
station includes a control channel transceiver 160, which 
may be capable of handling more than one control channel. 
The control channel transceiver 160 broadcasts control 
information over the control channel of the base station or 
cell to mobiles locked to that control channel. It will be 
understood that the transceivers 150 and 160 can be imple- 
mented as a single device, like the voice and control 
transceiver 170, for use with digital control channels 
(DCCHs) and digital IralEc channels (DTCs) that share the 
same radio carrier frequency. 

^rThe^mptjile; station 120 receives the information broadcast 
on a contrefl'-thanncl at its voice and control channel irahs- 1 
ceiver^^l70. Then, the processing unit 180 evaluates the 
received control channel information, which includes the 
characteristics of cells that are candidates for the mobile 
station to lock on to, and determines on which cell the 
mobile should lock. Advantageously, the received control 
channel information not only includes absolute information 
concerning the cell with which it is associated, but also 
contains relative information concerning other cells proxi- 
mate to the cell with which the control channel Ls associated, 
as described in U.S. Pat. No. 5,353,332 to Raith et al., 
entitled "Method and Apparatus for Communication Control 
in a Radiotelephone System," which is incorporated in this 
application by reference. 

In accordance with an exemplary embodiment of the 
invention, shown in FIG. 2, mobile station position update 
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information can be provided by the base station control and 
processing unit 130. This position update information can be 
calculated in any desired manner. For example, the proces- 
sor can use signal strength measurements from at least three 
base stations to triangulate the mobile station's position or 
the position can be derived from a GPS receiver 220 located 
in the mobile station receiver 120. One skilled in the art will 
recognize, however, that various techniques for determining 
the location of a mobile station are known in the art, such as, 
for example, the technique disclosed in European Patent 
Application EP 0800319A1. If GPS is used to report the 
mobile station location, the mobile station can transmit 
position update information ("mobile position report") to the 
base station 110 in a regular message such as, for example, 
a conventional IS136 RQL radio quality message which is 
transmitted at approximately every two seconds. In other 
positioning methods, however, the actual positioning deter- 
mination is performed by the network and thus no position 
data needs to be transmitted over the air interface. 

In exemplary embodiments of the invention, the position 
update information provided at the base station 110 is used 
in conjunction with radio quality measurements performed 
at either (or both) the base station or the mobile station (MS) 
to determine the adequacy of the coverage in a cellular 
network. If the mobile station performs radio quality 
measurements, data representations of these measurements 
are typically transmitted from the mobile station to the base 
station in messages such as, for example, conventional 
IS 136 RQL radio quality messages. Such quality measure- 
ments performed at either the base station or the mobile 
station can include signal strength, bit error rate, and/or 
frame error rate. 

To monitor the radio quality measurements for updating a 
network map according to exemplary embodiments of the 
present invention, supervisory functionality is incorporated 
into the network. In the exemplary embodiments described 
below, the supervisory functionality is incorporated into the 
base station controller (BSC). However, one skilled in the art 
will recognize that the supervisory functionality could be 
incorporated into the processor of the mobile switching 
center (MSG) or a network node separate from either the 
BSC or the MSG. This functionality supervises the reported 
measurements and records those measurements which fall 
below (or above, depending on the quality characteristic 
being used) one or more specified thresholds. When a 
reported quality measurement surpasses any of the specified 
thresholds, the supervisory functionality invokes a position- 
ing function to determine the geographical location from 
which the measurement was transmitted. The determined 
geographical location can then be mapped onto a network 
coverage display to provide a visual representation of the 
location of deficient radio quality. The supervisory function- 
ality can be selectively activated or deactivated, in regards 
to the whole network or one or more individual cells, so as 
to engage or disengage the radio quality mapping in accor- 
dance with the requirements of the network operator. This 
"stop reporting location" mechanism is advantageous in that 
it reduces the load on the system by suppressing positioning 
reports from trouble areas that have already been identified. 

In the exemplary embodiment shown in FIGS. 3 and 4, 
one or more quality characteristic threshold levels are set 5 
in the operations and maintenance center (OMC) 1. 
Additionally, different quality characteristic threshold values 
can be specified for different cells. Using this technique, the 
threshold values can thus be adjusted to accoimt for radio 
environments that differ from cell to cell. Also, by setting 
lower threshold values in important "hot spot" cells, this 
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technique serves to better identify weak areas in network 
coverage in these important cells. Conversely, cells of lesser 
importance or cells with known coverage deficiency, can 
have their associated thresholds increased so as to reduce the 

5 processing load on the system. 

As described below in more detail, two or more different 
thresholds can be used to identify different levels of signal 
degradation on the network map. These levels are then sent 
6 to the prescribed base station controllers (BSC) 2 to be 

30 implemented within the supervisory functionality of the 
present invention. The mobile stations 4 transmit quality 
measurements 7 to the BSC via the base transceiver station 
(BTS) 3. The BSC then compares these quality character- 
istics against the specified threshold levels 8: 

15 

20 

When the quality measure falls below (or above) any of 
the specified thresholds, the BSC invokes the positioning 8 
which then requests the identity and geographic location of 
the associated mobile station 9. In response to this request, 

25 the mobile station transmits location information 10 to the 
BSC, in an exemplary embodiment wherein the mobile 
station includes a GPS receiver or some other locating 
mechanism. Alternatively, if the positioning function 8 is 
performed by network components, e.g., base stations 

30 employing triangulation, then the positioning function 8 
requests the mobile station's current position from the 
system. The BSC then compiles the mobile station identi- 
fication (including mobile manufacturer), signal quality, cell 
identification, and mobile station location information 11 

35 and transmits the information 12 to the OMC. A processor 
at the OMC operates upon the received data to construct a 
visual representation that indicates 13 the location and the 
signal quality level at that location. 

The OMC processor translates the different measured 

40 quality levels into different colored visual representations 
that correspond jo_the surpassed threshoM levels. For 
examplera"signal strength^tKat^iTle^tharTt^j (relation 1) 
abpve)-could be rcprese nted- as~a -green Jpixel" oFdot to 
^indicate a weak signal. A signal strength that is less than t^j 

45 (relation 2) above) could be represented "as a' blue~pixel or 
dol-to indicate a very weak signal. Over a period of time, a 
seriesof dots will accumulate in an area that is inadequately 
covered by the network. As the geographic illustration in 
FIG. 5 shows, an accumulation of green dots 14 or blue dots 

50 16 will clearly indicate areas of weak or very weak network 
coverage. Furthermore, the technique of color coding could 
be used to show the level of signal degradation encountered 
by the mobile station as the mobile station traverses the 
network map. Thus, using this technique, only one pixel 

55 would be associated with a given mobile station and the 
pixel would move on the visual representation of the net- 
work map as the mobile station moves, and may or may not 
change color as the pixel moves, depending on the level of 
signal degradation that is encountered. 

60 In another exemplary embodiment of the invention, the 
technique described above can be extended to include the 
mapping of dropped calls (calls that abruptly lose their 
connection). When a call to a mobile subscriber is dropped 
by the network in mid-conversation the mobile station 

65 usually is still capable of signaling the network. Additional 
functionality can thus be implemented in the BSC to identify 
these abnormally terminated calls. When these calls are 
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identified, ^e^p^ositioDing#s^fun(nioD*^io«3lhe-^BSC-^a^^ 
sio>yoked4o*detcrmine..the ficographic^pt^^ 
^^ssp^iated-with*thav.dropped^<:311. Similar to the prFvioiis 
embodimentr*thisWoealioa-ean-bc trari^ittl^3'1^fe**0^^ 
and there incorporated into_the visual representation as, for 5 
example, a black dot?^ScSmul^Q^t)fY"riumb^^^^ 
associaU;d.x\vilh dropped calls (15, FIG. 5) will indicate a 
prolplem area to the operator that will require immediate 
investigation. 

"fhe technique described above can further be extended to 
include the mapping of mobile station locations at hand-off 
requests. A hand -off request associated with a mobile station 
is typically based on uplink and/or downlink signal quality 
measurements. These signal quality measurements can be, 
for example, bit error rate and/or signal strength. When 
quality measurements for a communication signal between 
a given base station and mobile station reach specified levels 
a hand-off request is initiated. In this exemplary embodiment 
of the invention, initiation of a hand-off request invokes the 
positioning function in the BSC lo determine the geographic 
location of the mobile station associated with the hand-off 
request. This location can, similar to dropped calls discussed 
above, then be incorporated into a representation of a 
network map. 

The different colored visual representations shown in 
FIG. 5 can be used by the system operator for network 
coverage maintenance and cell planning. Ilius, a weak 
signal representation ("green", FIG. 5) indicates to the 
system operator that the associated area of the network may 
require further monitoring. A very weak signal representa- 
tion ("blue", FIG. 5) indicates to the system operator that a 
more detailed investigation is required, such as deploying a 
Test Mobile System (TEMS) to the area. A dropped call 
representation ("black", FIG. 5) further can indicate to the 
system operator that repairs to the system are required and 
that repair personnel should be dispatched. 

Exemplary embodiments of the invention thus provide 
desirable techniques for automatically mapping areas of 
poor coverage in a cellular network. Using mobile station 
positioning information, a visual map can be constructed for 
viewing in the operations and maintenance center that 
permits real time identification of areas of the network that 
may require remediation. These techniques are advanta- 
geous in that they require minimal loading on current 
systems (i.e., provision of MS location data) and permit a 
reduction in resources and man-hours that were previously 
required to manually survey the network. 

Although a number of embodiments are described herein 
for purposes of illustration, these embodiments are not 
meant to be limiting. Those skilled in the art will recognize 
modifications that can be made in the illustrated embodi- 
ment. Such modifications are meant to be covered by the 
spirit and scope of the appended claims. 

What is claimed is: 

1. A method of constructing a data representation indi- 
eating an occurrence of an event associated with a mobile 
station in a radiocommunications network, comprising the 
steps of: 

providing at least one parameter indicating the occurrence 

of an event associated with said mobile station; 
comparing said at least one parameter with a plurality of 

threshold values to provide a comparison result; 
initiating a positioning request from said network based 

on said comparison result; 
providing a location of said mobile station based on said 6S 

positioning request, wherein said location is associated 

with the occurrence of said event; and 
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constructing a data representation indicating the occur- 
rence of said event using said plurality of threshold 
values and said location, wherein said data representa- 
tion is coded with a value associated with at least one 
threshold value of said plurality of threshold values. 

2. The method of claim 1, wherein said coded value 
represents color. 

3. The method of claim 1, wherein said comparison result 
indicates whether said at least one parameter satisfies a 
specified relation with at least one of said pliu'ality of 
threshold values. 

4. The method of claim 1, wherein said at least one 
parameter includes signal quality. 

5. The method of claim 4, wherein said signal quality 
parameter is signal strength. 

6. The method of claim 4, wherein said signal quality 
parameter is bit error rate. 

7. The method of claim 4, wherein said signal quality 
parameter is frame error rate. 

8. The method of claim I, wherein at least one of said 
parameters is transmitted over a radio communications 
channel. 

9. The method of claim 1, wherein said event is an 
occurrence of a dropped call from said mobile station. 

10. The method of claim 1, wherein said step of compar- 
ing is selectively omitted so as to disengage said method of 
constructing a data representation. 

11. The method of claim 1, wherein said plurality of 
threshold values can be specified differently for different 
portions of said network. 

12. The method of claim 11, wherein said different 
portions comprise different cells of said network. 

13. The method of claim 1, wherein the plurality of 
threshold values is lower if a cell is a hot spot cell. 

14. The method of claim 1, wherein the plurality of 
threshold values are adjusted based on a radio environment 
of the cell. 

15. A system for constructing a data representation indi- 
cating an occurrence of an event associated with a mobile 
station in a radiocommunications network, comprising: 

means for providing at least one parameter indicating the 
occurrence of an event associated with said mobile 
station; 

means for comparing said at least one parameter with a 
plurality of threshold values to provide a comparison 
result; 

means for initiating a positioning request from said net- 
work based on said comparison result; 

means for providing a location of said mobile station 
based on said positioning request, wherein said location 
is associated with the occurrence of said event; and 

means for constructing a data representation indicating 
the occurrence of said event using said plurality of 
threshold values and said location, wherein said data 
representation is coded with a value associated with at 
least one threshold value of said plurality of threshold 
values. 

16. The system of claim 15, wherein said coded value 
represents color. 

17. The system of claim 15, wherein said comparison 
result indicates whether said at least one parameter satisfies 
a specified relation with at least one of said plurality of 
threshold values. 

18. The system of claim 15, wherein said at least one 
parameter includes signal quality. 

19. ITie system of claim 18, wherein said signal quality 
parameter Ls signal strength. 
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20. The system of claim 18, wherein said signal quality 39. The method of claim 29, wherein said plurality of 
parameter is bit error rate. threshold values can be specified differently for different 

21. The system of claim 18, wherein said signal quality portions of said network. 

parameter is frame error rate. 40. The method of claim 29, wherein said different 

22. The system of claim 15, wherein at least one of said 5 portions comprise different cells of said network, 
parameters is transmitted over a radio communications 41. A system for constructing a map of events associated 
channel, with mobile stations in a radiocommunications network. 

23. The system of claim 15, wherein said event is an comprising: 

occunence of a dropped call from said mobile station. means for providing parameters indicating the occur- 

24. The system of claim 15, wherein said means for 10 rences of events associated whh a plurality of mobile 
comparing is selectively deactivated so as to disengage said stations; 

means for constructing a data representation. ^^eans for comparing said parameters with a plurality of 

25. The method of claim 15, wherein said plurality of threshold values to provide comparison results; 
threshold values can be specified differently for different ^^^^ 

portions of said network. ^5 ^^^^ ^ased on said comparison results; 

26. The method of claim 15, wherein said different ^ -j- i *• r u <■ j , i ^ r 

.,.«..„ ^ , means for providing locations of each of said plurahty of 

portions comprise different cells of said network. ... ^. f , • 

Tn- .u J r 1 • u • .u i c mobile Station based on said positioning requests, 

27. The method of claim 15, wherein the plurality of u - a \ *■ • * j -.u j 

. I , , . . -c 11 . u . .11 wherein said locations are associated with said occur- 

thrcshold values is lower if a cell is a hot spot cell. rences of events- 

28. The method of claim 15, wherein the plurality of 20 . ' . ^ ..... 
threshold values are adjusted based on a radio environment constructing data representations mdicating 
of the cell ^ occurrences of events using said plurality of 

29. A method of constmcting a map of events associated threshold values and ^id locations wherein said data 
with mobile stations in a radiocommunications network, representations are coded with a value a^ociated with 
comprising the steps of: 25 threshold value of said plurahty of thresh- 

. . , . . . old values; and 

a) providing at least one parameter mdicating the occur- c r j r 
^ e . • . J u'l . means for constructing a map of said occurrences of 

rence of an event associated with a mobile station; . , ^ , ^ . r • . 

events throughout at least a portion of said network 

b) comparing said at least one parameter with a plurality ^si^g said constructed data representations. 

of threshold values to provide a comparison result; 42. xhe system of claim 41, wherein said coded value 

c) initiating a positioning request from said network based represents color, 

on said comparison result; 43. The system of claim 41, wherein said comparison 

d) providing a location of said mobile station based on results indicate whether said parameters satisfy a specified 
said positioning request, wherein said location is asso- relation with at least one of said plurality of threshold 
ciated with the occurrence of said event; 35 values. 

e) constructing a data representation indicating the occur- 44. The system of claim 41, wherein said parameters 
rence of said event using .said plurality of threshold include signal quality. 

values and said location, wherein said data representa- 45. The system of claim 44, wherein said signal quality 

tion is coded with a value associated with at least one parameters arc signal strength. 

threshold value of said plurality of threshold values; 40 46. The system of claim 44, wherein said signal quality 

and parameters are bit error rate. 

0 selectively repeating steps a) through e) to construct a system of claim 44, wherein said signal quality 

map of occurrences of said events throughout at least a parameters are frame error rate . 

portion of said network. system of claim 41, wherein said parameters are 

30. The method of claim 29. wherein said coded value 45 transmitted over radio communication channels, 
represents color. • system of claim 41, wherein said events are 

31. The method of claim 29. wherein said comparison occurrences of dropped calls from said plurality of mobile 
result indicates whether said at least one parameter satisfies stations. 

a specified relation with at least one of said plurality of system of claim 41, wherein said means for 

threshold values. 50 comparing is selectively deactivated so as to disengage said 

32. The method of claim 29. wherein said at least one "^^^ns for constructing a map for at least a portion of said 
parameter includes signal quality. network. 

33. The method of claim 32, wherein said signal quality ^1, The method of claim 41. wherein said plurality of 
parameter is .signal strength. threshold values can be specified differently for different 

34. The method of claim 32, wherein said signal quality 55 Portions of said network. 

parameter is bit error rate. ^2, The method of claim 51, wherein said different 

35. The method of claim 32, wherein said signal quality portions comprise different cells of said network, 
parameter is frame error rate. ^ method of constructing a map of uplink/downlink 

36. The method of claim 29, wherein at least one of said ^^"5^ degradation in a radiocommunications network, com- 
parameters is transmitted over a radio communications 60 P"sing the steps of: 

channel. a) providing at least one parameter indicating signal 

37. The method of claim 29, wherein said event is an degradation associated with a location of a mobile 
occurrence of a dropped call from said mobile station. station; 

38. The method of claim 29, wherein said step of com- b) comparing said at least one parameter with a plurality 
paring is selectively omitted so as to disengage said method 65 of threshold values to provide a comparison result; 
of constructing a map of events for at least a portion of said c) initiating a positioning request from said network based 
network. on said comparison rcsuU; 
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d) providing a location of said mobile station based on 
said positioning request; 

e) constructing a data representation indicating said signal 
degradation using said plurality of threshold values and 
said location, wherein said data representation is coded 5 
with a value associated with at least one threshold value 
of said plurality of threshold values; and 

f) selectively repealing steps a) through e) to construct a 
map of signal degradation throughout at least a portion 
of said network. 

54. A system for constructing a map of uplink/downlink 
signal degradation in a radiocommunications network com- 
prising: 

means for providing parameters indicating the signal 
degradation associated with locations of a plurality of 
mobile stations; 

means for comparing said parameters with a plurality of 
threshold values to provide comparison results; 

means for initiating positioning requests from said net- 20 
work based on said comparison results; 

means for providing said locations of each of said plu- 
rality of mobile stations based on said positioning 
requests; 

means for constructing data representations indicating 
said signal degradation using said plurality of threshold 
values and said locations, wherein said data represen- 
tation is coded with a value associated with at least one 
threshold value of said plurality of threshold values; 
and ^ 

means for constructing a map of signal degradation 
throughout at least a portion of said network using said 
data representations, 

55. A method of constructing a data representation indi- 
eating an occurrence of an event associated with a mobile 
station in a radiocommunications network, comprising the 
steps of: 

providing at least one parameter indicating the occurrence 
of an event associated with said mobile station; 
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comparing said at least one parameter with a plurality of 
threshold values to provide a comparison result, 
wherein said plurality of threshold values are dififerent 
for different portions of said network; 

initiating a positioning request from said network based 
on said comparison result; 

providing a location of said mobile station based on said 
positioning request, wherein said location is associated 
with the occurrence of said event; and 

constructing a data representation indicating the occur- 
rence of said event using said plurality of threshold 
values and said location, wherein said data representa- 
tion is coded with a value associated with at least one 
threshold value of said plurality of threshold values. 

56. A system for constructing a data representation indi- 
cating an occurrence of an event associated with a mobile 
station in a radiocommunications network, comprising: 

means for providing at least one parameter indicating the 
occurrence of an event associated with said mobile 
station; 

means for comparing said at least one parameter with a 
plurality of threshold values to provide a comparison 
result, wherein said plurality of threshold values are 
different for different portions of said network; 

means for initiating a positioning request from said net- 
work based on said comparison result; 

means for providing a location of said mobile station 
based on said positioning request, wherein said location 
is associated with the occurrence of said event; and 

means for constructing a data representation indicating 
the occurrence of said event using said plurality of 
threshold values and said location, wherein said data 
representation is coded with a value associated with at 
least one threshold value of said plurality of threshold 
values, 

* * * * * 
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